In this paper we present an analysis of the geological, meteorological and climatic data recorded in Pieve a Nievole (PT) over 24 years and using this data for the establishment of the research structure called "PAN.R.C. -Pieve a Nievole Research Center" and "NGICS -New study of geological and Italian city". These data are compared to check local variations, long term trends and correlation with maen annual temperature. The ultimate goal of this work is to understand long term climatic changes in this geographic area. The analysis is performed using a statistical approach and a particular care is used to minimize any effect due to prejudices in case of lack of data.
Introduction
In this paper we present an analysis of astronomical, geological, meteorological and climatic data releaved in Pieve a Nievole (PT), a little town in north Tuscany region. This study is a part of "NGICS -New study of geological Italian city" a project by Department of Climatology and Geology of TS Corporation Srl. We present an analysis of measurements obtained from local geological [11] astronomical and meteorological data [4] [5] and compared in order to check local vari- In this section we describe air temperatures (T), Dew Point, Humidity, Pressure, Day Time and Night Time Variation, Rain's Days and Fog's Day, obtained by an accurate analysis of the meteorological data from local data by archive [4] . We analyzed the parameters given in Table 1 
Solar Radiation Territory
In the study area the values of solar radioation are increasing. In fact the data irradiation of territory taken from the parameters and the data prepared by the European Union, demonstrate the trend of irradiation for the municipality, visible in next table:
The weather data and the graphs show extrapolated for the territory covered by the study, including a radiation in the range between 1100 and 1200 kWh /1kWp as map prepared by the European Union [13] and visible in figure 17 , characterized in over the months, irradiation presented in the graph in Figure 18 and 19, which shows the data of the table above, which shows the territory of Pieve a Nievole, a total irradiance Annual of 233,68 Wh/m 2 /day.
Temperature
In this section we describe air temperatures (T) obtained by an accurate analysis of the meteorological data. The year average temperature has a tendency to remain stable throughout the study period; next graphics show this evidence:
Relationschip of Year Temperature and Average 1990-2014.
The values are calculated considering the entire measurement period , drawing on data from the Annuals published by "Il Meteo.it" [4] for the period 1990-2014. The study shows sudden periods of descent and ascent in the shape of a step from 1990 to 1995, going dows at the end of 1994 and going up around the average in 1997. In the period 1997-2003 the average monthly temperatures were around the average reaching the maximun peak in the August 2003, and the lowest peak in January 2002.
Since 2003 there has been a gradual rise, with the average temperature recorded was lower than the average, to then rise constantly until 2014, the year of the end rewriting of the present study.
Variation of Month Temperature about year 1990-2002 and 2003-2014
The variation in average monthly temperaturees, visible in the previous grph divided into the periods 1990-2002 and 2003-2014, shows the trend of average temperatures. A detailed analysis highlights the following:
• From 1990 to 2002: the variation of 1.00 • C occured in the period Apr-May;
• From 2003 to 2014: two period were highlighted where changes were recorded in the Sep-Oct and Nov-Dec.
The graphs shown in Figures 3 and 4 show the performance of the maximum and minimum temperatures proportional to the average of the period of study .
The study shows the following trends:
• Minimum temperatures: there was an increase of the values recorded with a higher peak in February 2012, with 1, 55 • C;
• Maximum temperatures: evidence for the period 2007-2009 is an increasing trend compared to the 1990-2014 average, while evidence a decrease in the period 1990-1997. The maximum temperature was 27.75 • C in August 2003; Table 5 shows the trend of the points of maximum temperature expected in the summer quarter (June-July-August) and are shown in Figure 14 . Study shows that the month of August 2003 recorded the highest average maximum value in a context in which the entire month recorded in the period 1990-2014 values always above average. Alway Table 6 shows the trend of the points of minimum temperature expected in the winter quarter (January-February-March) and are shown in Figure  15 . Study shows that the month of February recorded the highest average minimum value, in a context in which the entire month recorded in the period 1990-2014 values always above average. Studying in particular the months with the values of minimum temperature and maximum minors, the following is noted:
• the month of August (characterized by the presence of the highest value observed in maximum temperatures), shows that trends in temperature has been getting consistently below average for the period 1990 to 2014, while there were two exceedances of this value over the years 2003 and 2012, in agreement with what evident from the graph in Figure 12 ;
• the month of February (characterization from the the lowest minimum temperature for the period of study), shows that the trend of temperatures has always been, in agreement with what reported in the graph in Figure  13 .
Blackbird days
The day from 29 to 31 January called in the Italian tradition "Blackbird days" are the coldest days of the year. The study showed an upward trend in the reference period, showing an average of 2.22 • C.
The following grap shows this trend.
Blackbird Days from 1990 to 2014.
Dew point
In this section we describe Dew point obtained by an accurate analysis of the meteorological data. This study showed an average on the dew point of 10.07 • C showing that for 14 years the recorded values were above average, as shown in Figure 10 , while at the monthly level they were recorded in the study period 6 months over the average, as show in the following graph:
Dew Point for months from 1990 to 2014.
Humidity
In this section we describe humidity obtained by an accurate analysis of the meteorological data. The study highlights a gap in the annual humidity values equal to 74,17%, calculated according to this formula: av am (1) av = annual value, am = average moisture 1990-
2014
The graph in Figure 8 shows the trend at the annual level while in the following graph it shows it at a monthly level.
Humidity Months from 1990 to 2014.
The study showed that in the annual period there were 14 years out of a total of 25, while at the monthly level the months above average were 5.
Pressure
In this section we describe pressure obtained by an accurate analysis of the Pressure data. The analysis of the data showed an average for the study period of 1015 hPc, a strong monthly increase in the values recorded in Jannuary, Febrary and December, and a monthly decrease in the months of April, May, June and July as shown in the following chart:
Pressure Months from 1990 to 2014.
Analyzing the data at an annual level, we highlight the following:
• an increase in atmospheric pressure over the years: 1990, 1991,1992 ( year with the highest level of pressure throughout the study period), 1994, 1995, 1997, 1998, 1999, 2000, 2003, 2004, 2006, 2007, 2008 and 2011; • a decrease in atmospheric pressure over the years : 1996, 2001, 2002 (the year with the lowest level of pressure throughout the study period), 2009, 2010 2013 and 2014.
In Figure 9 we can see the Pressure Graphics for this study.
Day time and night time variation
In this section we describe number of Day time and night time variations obtained by an accurate analysis of the meteorological data. The annual averages of the differences between day time and night time temperatures ∆T have been computed and the results are reported in Table 3 . Also in next figure, we can see the plot of oscillations of the ∆T seem to reduce the amplitude during the years. The difference of temperatures, with an average difference of 10, 10 • C (see table  2 ) and next figure show these effects. 
Rain's Days
In this section we describe number of Rain's days obtained by an accurate analysis of the meteorological data.
The study showed that if on the one hand at the monthly level the rain were lower than the average -value calculated in 232,17 mm -for a total of 7 months as shown in the following graph, Days Rain for Month from 1990 to 2014.
on the other there was an increase in the phenomena extremes at monthly level, as shown in figure 16 where the amounth of ainfall in mm dropped for each single month in the reference period 1990-2014 can be viewed. The increase in intense rainfall of short duration boosts the risk of flash-food, fast flooding of an area circumscribed morphologically, due to the fast "saturation" of the surface soil that is no longer able to absorb the rain. The episodes of intense precipitation can also determine the phenomena of surface runoff of rainwater with a possible increase in flooding, but also the risk of water pollution (pollutants from agricultural and road runoff).
The study period showed an abnormal increase in rainfall. The pie chart shows the ratio between the total mm of rain measured in a year and the total rainfall measured in the period 1990-2014, according to this formula:
(2) a = annual rainfall value, b = total value of the rain period % of Rain for this study.
In Figure 6 and 7 we can see the total of rain/year in this study. The values are visible in the table 3. Next pie chart evidence type of rain for this study.
Type of Rain for this study. Figure 16 evidence the total rain in mm, for only month.
The study showed an average annual rainfall of 1050,10 mm, with an increase in the years: 1990 (the highest year period mm of rain fell), 1991, 1993, 1994, 1996, 2000, 2002, 2004 , and 2013; while at the monthly level the average of 232,17 mm was exceeded in the months of April, September, October and November as shown in the graph at the beginning of this paragraph.
Fog's days
In this section we describe number of Fog's days obtained by an accurate analysis of the meteorological data.
The study showed a trend increase in the presence of days with fog and evidence that October is the first month for number of Fog's day and July are the laster. Figure  7 we can see the number of Fog days by this study.
Days Fog for Month from 1990 to 2014
Wind speed
In this section we describe the wind speed.
In the above image you can see the map of wind speed insistent on the territory of Pieve a Nievole, as seen from the map generated from Atlas wind [6] .
The study of daily wind speed has allowed to estimate on a monthly basis throughout the period included in this study:
• a decrease below the average of the period 1990-2014 in the minimun values of wind speed, with values ranging between 16 Km/h (in January), and 19 Km/h in February;
• an increase above the average maximum wind speed, betweenthe minimuof 22 km/h in May and 29 km/h in December.
The study of the period showed that the month of January recorded the greatest variation between the minimum and maximum wind speed, as clearly shownn in the graph of Figure 11 .
Wind Speed Atlant of Pieve a Nievole -PT [6] 4 Geological and Earthquake data
In this section we describe the Geological and Earthquake data. The geological area of the present study belongs to the central zone of the orogenic chain of the Apennines northern and is an integral part of the perimediterranean deformation belt, developed in neogenic times and consisting of a complex structure of groundwater and thrust formed in relation to several tectonic phases. The Apennines is a pitched chain characterized by the superposition of paleogeographic elements more interiors on more external elements; the tectonic story that led to his training has developed continuously and is still in progress, as demonstrated by the continuous seismicity. In its evolution it is possible to distinguish some periods (tectonic phases) in which the intensity of the deformations is particularly high and such as to leave a trace so summarizable stratigraphic:
• From the Cretaceous to the Middle Eocene (oceanic phase) the progressive closure of the paleo occurs Ligurian-Piedmontese Ocean. The main tectonic phase refers to the middle Eocene and is testified by the important one discrepancy between the Epiligure Succession and the previously deformed Liguridi underlying;
• The deformative phases that followed Oligocene on, occurred in a framework very different geodynamic (continental phase) represented by a collisional regime e postcollisional in which they were progressively involved in the deformation le sequences of the Tuscan and Umbrian foreland with the overhanging deposits of the foredeep. The main tectonic element of the Florence-Prato-Pistoia basin is represented by the system of faults along the line Prato -Fiesole, which consists of a sub-parallel beam of normal faults, arranged in steps and oriented around NW-SE with SW immersion. This system delimits the eastern margin of the basin and is formed by several sub-parallel faults arranged in tiers that in the study area they are completely buried below the lake and alluvial sediments.
The Florence-Prato-Pistoia basin has a fluvial-lacustrine nature attributable to the Pleistocene lower (the upper Pliocene is not excluded), following the formation of a semi-structure-graben regulated by the 
Geomorphology
The area under examination was analyzed from a geomorphological point of view by photointerpretation in stereoscopic vision and with verification on the ground of the acquired data, in order to discriminate e recognize the set of forms and phenomena that may be of practical interest in relation to them of the realization of the works in project. The elements derived from the photointerpretation result in good agreement with what was found directly on site, in any case the campaign checks and the the results of the geognostic investigations made it possible to complete the indications provided by the photointerpretation, defining a detailed geomorphological picture of the area, represented within the geomorphological cartography attached to the present project.
Description of the Formsand Processes
Geomorphological analysis identifies and recognizes the various physical forms produced by the agents morphogenetics such as gravity, surface water flow, chemical dissolution the action of wind, of the sea and the work of man. This type of survey allows to reconstruct the dynamic picture of land changes that occur slowly or quickly a depending on the prevalence of physical dynamics over those induced by human activities. The legend used for cataloging and the description of the geomorphological phenomena was then constructed by differentiating the forms due to the various morphogenetic agents in the section examined:
• Forms and processes due to gravity;
• Forms and processes due to water flow;
• Anthropic forms and processes.
Within these main categories, the activity of the detected forms is taken into account have been distinguished, when possible and significant, in active, quiescent and inactive forms; the first indicate phenomena that may constitute conditions of real risk such as to impose interventions of made safe, even if in a different degree, while inactive forms can constitute situations of potential danger that can eventually degenerate during events exceptional meteorological or improper soil transformation operations. Gravitational processes include landslide and soliflux phenomena, mapped forms are edges and landslide accumulations (quiescent), edges of degradation escarpments and morphological slopes with edge rounded.
The areas have been mapped as regards the forms linked to the flow of water with watercourses in depth, ditches in erosion, edges of river and torrent escarpment, hydrographic networks. The anthropic processes and forms have been divided into: embankment and / or carry slope edges embankments (roads and railways) and embankments and artificial barriers artificial waterways.
Side shapes due to gravity

Landslide accumulation
These are accumulations of material generated by movements on the slope. In the investigated area were detected quiescent landslides with rototranslative movement. Quiescent forms are those with gravitational processes not in place, recent, and probably not yet completely stabilized.
Surface affected by soliflux or creep
Soliflux and creep are types of surface movement that can be correlated to plastic deformations of the soil, which can also occur on limited slopes. The slowness of this type of process and the lack of obvious cutting surfaces or detachment niches shapes the terrain into an inconspicuous manner and therefore also the area delimitation of the phenomenon sometimes becomes difficulty. For this reason the phenomenon is not usual, but it is highlighted through the use of a discrete symbology. Areas subject to flow should be treated with caution a due to the possible evolution of the phenomena, which can be equated with active landslides of blanket. In the section in question this type of instability is not directly interfering with the route motorway project.
Degradation slope
These are rough slopes that can be determined by various factors, including simple ones lithological variations or particular structural features of rock masses. This form is generally indicative of precarious equilibrium conditions, or of situations that could give place to instability in the event of incautious human interventions, seismic actions or changes in the erosive capacity of surface waters.
Morphological slope with rounded edge
These are modest variations of slope of a slope that determine the formation of a small step, generally with a very well rounded edge and therefore testify to one current situation of substantial geomorphological equilibrium; such forms may be useful for focus on the recent evolution of the landscape. River and slope forms due to water surface. The evolutionary geology of the study are is highlighted below, as also indicated in the paper presenting the new research infrastructure as shown below. [1] From a geological point of view, you can not look at the area of the Pieve a Nievole town, without inserting it into a wider contest that includes the whole surrounding flat area. The area affected by the project is a flat area characterized by the presence of the large "palude of Fucecchio" whose drainage occurred in various historical epoche. This type of area is frequent in Tuscany, and is a phenomenon resulting from the genetic phenomenon due to the reduction of the comprehensive efforts that have originated in the Apennine chain. The beginning of the evolution of the area can be summarized as follows:
• Middle-upper Pliocene (from 4 to 2 Million Years ago) If Italy is on a larger scale conceived as already defined in the main orographic characteristics, the situation seen in the area covered by the present study is different, as this area consists of a slope with a slight slope crossed by rivers that descend from the north.
• Lower Pleistocene (Villafranchiano Superiore from 2 to 0.7 million years ago) This period is characterized by the progressive lifting of the area due to a progressive subsidence, linked to the phenomena of migration to the east of the comprehensive efforts responsible for the birth of the Apennines. The consequence of these events was the birth of a lake in which the paleo rivers brought sediments, while the ground due to the effect of subsidenze continued to lower until it touches 400 meters below sea level. At the end of this period, probably due to a glacial event, the sea level was lowered, until it came to an offset of the coast, not unlike the current configuration. In this period also the lakes present disappeared, and specifically in the area affected by the project, this phenomenon due to the lower subsidence compared to the sedimentary contribution, determined a reduction rather than a disappearance of the lake basin of Pescia-Empoli In this period, the residual "Fucecchio lake area" turned into a swamp.
• Middle-upper Pleistocene (from 700,000 to 8,800 years ago) In this period the area still affected by elevation, assumed the current configuration. There were no substantial orographic changes except for a drift of the swamp that occupied the eastern side.
• Holocene (from 8,800 years to current date) In this perimeter the variations are almost all of an anthropic nature. In fact, during the "Leopoldino period" we can see the reclamation of the Fucecchio marsh which has reduced its extinction and regulated the waters.
Earthquake
The municiplay of Pieve a Nievole is characterized by a territory with low seismicity, 
Number of Earthquake in Pieve a Nievole by Year
The study evidence that the major number of Earthquake are production on deep from 5 to 10 Km. Next graphics evidence this.
We presented for the first time an analysis of geological and longterm temperature data directly obtained from Pieve a Nievole local meteorological site, inside urban concentration and well above the inversion layer.
The data analysis above all those related to annual rainfall, to their regimen and the change of these indices over time indicates that the area is recorded increase the contribution of rainfall and its concentration in the most rainy periods. The extremes of this trend over time if confirmed, would lead to a radical change in climate of the area that would no longer be characterized by the absence of the dry season, but rather by a rainy season with heavy and often heavy rainfall and a dry season with characteristics similar to those of the dry seasons of the Mediterranean climate.
The inversion of Pieve a Nievole arouses contrasting effects among citizens, as it is a phenomenon particularly popular in the middle of a hot summer when at least in the early morning you are able to get much lower temperatures and refreshing, while in winter it is seen as a phenomenon inconvenient dates the low temperatures and possible fog and frost that usually occur in parallel.
Given the geology structure of the rocks and the territory, and highlighted the amount of railfallin the period presented in this study (highlighted in section 3.7 and in Table 3 ), it is recommended further attention in the monitorng of climatic phenomena, in order to prepare the necessary and appropriate measure to protect the population and existing infrastructure.
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